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F I N A L  T E C H N I C A L  M E M O R A N D U M    

Site 21 Remedial Action-Operation Phase Vapor Intrusion Monitoring 
Event 1, St. Juliens Creek Annex, Chesapeake, Virginia  
PREPARED FOR: St. Juliens Creek Annex Tier I Partnering Team 

PREPARED BY: CH2M HILL 

DATE: December 2012 

1 Introduction 
This technical memorandum presents the field activities, analytical results, and data evaluation of the first vapor 
intrusion monitoring event conducted during the remedial action‐operation (RA‐O) phase at Site 21, Industrial 
Area, located at St. Juliens Creek Annex (SJCA) in Chesapeake, Virginia. This technical memorandum was prepared 
under Naval Facilities Engineering Command (NAVFAC) Mid‐Atlantic, Comprehensive Long‐term Environmental 
Action—Navy 1000, Contract Task Order WE47, for submittal to the SJCA Tier I Partnering Team, consisting of 
representatives from NAVFAC Mid‐Atlantic, United States Environmental Protection Agency (USEPA) Region III, 
and the Virginia Department of Environmental Quality.  

2 Objectives 
The overall objective of the vapor intrusion monitoring is to determine if changes in site conditions at Site 21 
resulting from the ongoing groundwater remedial action (RA) or changes in building characteristics have created 
the potential for inhalation risks to exceed regulatory targets within the occupied buildings or explosive hazards 
beneath and/or within the occupied or unoccupied buildings. In order to achieve this objective, the SJCA Tier I 
Partnering Team developed an approach for conducting  vapor intrusion monitoring during the Site 21 RA‐O 
phase and evaluating the results. This approach is documented in the Site 21 Vapor Intrusion Monitoring Uniform 
Federal Policy (UFP)‐Sampling and Analysis Plan (SAP) (CH2M HILL, 2011). 

3 Site Description and Background 
3.1 St. Juliens Creek Annex 
SJCA is approximately 490 acres at the confluence of St. Juliens Creek and the Southern Branch of the Elizabeth 
River in the City of Chesapeake in southeastern Virginia (Figure 3‐1). SJCA was one of the largest ammunition 
depots in the United States involving wartime transfer of ammunitions to various other naval facilities.  Non‐
ordnance operations at SJCA included degreasing operations; paint, machine, vehicle and locomotive 
maintenance; pest control; battery, print, and electrical shops; boiler plant, wash rack, and fire‐fighter training 
operations; and storage of oil and chemicals  

3.2 Site 21 
Site 21 is located in a former industrial area in the south‐central portion of SJCA (Figure 3‐1). Figure 3‐2 presents 
the current conceptual site model (CSM). The site vicinity, including the boundary, existing and demolished 
buildings, and other site features, are shown on Figure 3‐3. Although the site was initially identified as 
Building 187 the Site 21 boundary was expanded, based on investigation data, to encompass the shallow 
groundwater chlorinated volatile organic compound (CVOC) plume that underlies a number of nearby industrial 
buildings. Buildings at Site 21 were historically used as machine, vehicle, and locomotive maintenance shops; 
electrical shops; and munitions loading facilities. Outdoor areas were used for equipment and chemical storage. 
Several of these buildings and/or their surrounding areas were designated as former Installation Restoration (IR) 
sites (Sites 9, 10, 11, 12, 13, 14, 18, and Area of Concern E). Additionally, a fuel service station was previously 
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located just south of Building 187. Two abandoned underground storage tanks (USTs) at the former service 
station had a history of leakage. Following removal of the USTs and remediation of the associated groundwater in 
the vicinity of the USTs, the UST site was closed under the state UST program (CH2M HILL, 2008).  

The existing buildings and the Site 21 area are currently used for storage and maintenance activities. 
Building 1556 was constructed in 1992 and is currently used as the warehouse for Fleet and Industrial Supply 
Center, Norfolk Integrated Logistics Support. Many of the older buildings at the site have been demolished. A 
storm sewer system runs through the site and drains to a downstream inlet (IR Site 2) to St. Juliens Creek 
(Figure 3‐3). 

Shallow soils beneath Site 21 are generally fine‐ to coarse‐grained sands, silty sands, or clayey sands of the 
shallow Columbia aquifer.  The Columbia aquifer extends to a depth of 14 to 20 feet (ft) below ground surface and 
is underlain by the Yorktown confining unit.  The Yorktown confining unit consists predominantly of relatively 
impermeable silt and clay layers interbedded with quartz sands.  The Yorktown confining unit is approximately 
17 ft thick beneath the site.  Shallow aquifer groundwater is generally encountered from 2 to 7 ft below ground 
surface and flows to the southwest in the eastern portion of the site and to the southeast in the western portion 
of the site, towards the storm sewer system east of Building 1556. 

3.2.1 Summary of Previous Site 21 Environmental Activities 
Several investigations, including a Remedial Investigation (RI) have been conducted for Site 21 in order to 
characterize the nature and extent of contamination at the site. An approximately 8‐acre CVOC plume in shallow 
aquifer (Columbia aquifer) groundwater was delineated during the RI (Figure 3‐4). The baseline Human Health 
Risk Assessment (HHRA) conducted during the RI  identified trichloroethene (TCE), cis‐1,2‐dichloroethene (DCE), 
vinyl chloride (VC), and 1,1‐DCE as constituents of concern (COCs) for potable use of the Site 21 shallow aquifer 
groundwater (CH2M HILL, 2008). Additionally, the HHRA identified potential risks above regulatory targets from 
vapor intrusion using the Johnson and Ettinger Model (1991) to estimate concentrations of volatile organic 
compounds (VOCs) in indoor air based on the concentrations of VOCs in groundwater. However, a site‐specific 
vapor intrusion investigation was recommended to further assess the potential current and future risks associated 
with potential vapor intrusion based on concerns (e.g., shallow depth‐to‐groundwater) with the validity of the 
vapor intrusion modeling performed as part of the HHRA. 

An interim remedy was selected to address estimated risks above regulatory targets from potable use of Site 21 
shallow aquifer groundwater while the potential vapor intrusion pathway for current and future building 
occupants was further evaluated (NAFVAC, 2011). In situ chemical reduction and enhanced reductive 
dechlorination (ERD) was selected as the interim remedy. The RA includes groundwater monitoring to evaluate 
remedy effectiveness. 

A vapor intrusion investigation, including collection and analysis of subslab vapor, indoor air, and outdoor air 
samples, was conducted in 2009 to evaluate the potential for the migration of the CVOCs from shallow aquifer 
groundwater to indoor air in overlying occupied buildings and to assess potential current and future risk to 
building occupants from potential vapor intrusion. The investigation was documented in an RI and Feasibility 
Study (FS) Addendum (CH2M HILL, 2010). Significant vapor intrusion was not occurring, as indoor air and subslab 
vapor constituent of interest (COI) concentrations were below regulatory targets for current or future industrial 
workers or potential future residents as documented in the RI and FS Addendum (CH2M HILL, 2010). However, 
additional vapor intrusion monitoring and land use controls (LUCs) were recommended as a conservative measure 
until the RA for shallow aquifer groundwater is complete.  

The interim RA was initiated in November 2010 and is currently in the RA‐O phase. RA‐O phase groundwater 
monitoring is currently being conducted on a semi‐annual basis; however, the frequency may be adjusted as the 
RA progresses. The interim RA will not change and will serve as the final remedy for the site since significant vapor 
intrusion is not occurring, as documented in the RI and FS Addendum. The Record of Decision documenting the 
final selected remedy for the site was signed in October 2011 (NAVFAC, 2011). The LUCs have been implemented 
to prohibit a change from current industrial building use to residential, child care, or elementary or secondary 
school use; prohibit construction of new buildings; and prohibit activities that would compromise the integrity of 
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the building envelopes without further evaluation and/or implementation of mitigation measures. The initial LUC 
boundaries, based on the RI data, are shown on Figure 3‐5.  

3.2.2 Vapor Intrusion Monitoring Approach 
Due to the potential for concentrations of TCE dechlorination daughter products and methane and hydrogen 
sulfide gases to temporarily increase during groundwater treatment at Site 21, the SJCA Partnering Team 
developed an approach for conducting vapor intrusion monitoring for the buildings included in the building LUC 
boundary after each RA‐O phase groundwater monitoring event (currently conducted semi‐annually) until the RA 
for shallow aquifer groundwater is completed. Increases in TCE dechlorination daughter products are expected 
throughout the life of the RA.  Likewise, the generation of methane and hydrogen sulfide may increase after the 
injections of biological substrate and may persist throughout the life of the RA; however, the highest 
concentrations of methane and hydrogen sulfide are expected to be generated within 18 months after ERD 
injection and then taper off.  It should be noted that hydrogen sulfide generation is expected to be attenuated 
with iron and it is likely that hydrogen sulfide detections could be limited or not even detected.  There could be 
the potential for concentrations of vapor intrusion COIs (TCE, TCE dechlorination daughter products, and 
hydrogen sulfide) to increase, volatilize from the shallow groundwater CVOC plume, migrate through the vadose 
zone beneath the building, and trigger a re‐evaluation of the vapor intrusion pathway. Increased concentrations 
of explosive hazard COIs (methane and hydrogen sulfide) may result in an explosive hazard if concentrations 
accumulate in the subslab or enter the buildings above target levels. Because a LUC prohibiting a change in the 
use of site buildings from industrial to residential, child care, or elementary or secondary school use, unoccupied 
buildings located within the building LUC boundary (Buildings 54, 63, 68, and 81) are not monitored at this time 
for inhalation risks resulting from vapor intrusion. However, due to the acute nature of the potential explosive 
hazard, the unoccupied buildings are included in the explosive hazard monitoring. 

The environmental questions to be answered during the vapor intrusion monitoring are: 

 Have changes in site conditions resulting from the groundwater RA or changes in building characteristics 
resulted in a basis to re‐evaluate the potential inhalation risks from vapor intrusion into the occupied 
buildings?  

 Are inhalation risk COIs present in indoor air at concentrations that exceed project action limits (PALs)? 

 If inhalation risk COIs are present in the indoor air at concentrations that exceed PALs, are those 
concentrations the result of vapor intrusion? 

 Have changes in site conditions resulting from the groundwater RA resulted in explosive hazards at the site 
buildings? 

 Are explosive hazard COIs present in the subslab vapor of the occupied buildings or the indoor air of the 
unoccupied buildings at concentrations that exceed their respective PALs? 

o If explosive hazard COIs are present in the subslab vapor of the occupied buildings at concentrations 
that exceed the subslab vapor PALs, are explosive hazard COIs present in the indoor air of the 
occupied buildings at concentrations that exceed the indoor air PALs? 

 If explosive hazard COIs are present in the indoor air at concentrations that exceed PALs, are those 
concentrations the result of vapor intrusion? 

The decision trees presenting the approach for conducting the vapor intrusion monitoring and evaluating 
inhalation risks and explosive hazards are presented in Figures 3‐6 and 3‐7, respectively. In order to determine if 
site conditions resulting from the groundwater RA or changes in building conditions have resulted in a basis to re‐
evaluate the potential inhalation risks from vapor intrusion into the occupied buildings or explosive hazards at the 
site buildings, vapor intrusion monitoring is being conducted following each RA‐O phase groundwater monitoring 
event. The amount of data collected during each vapor intrusion monitoring event will depend upon the results of 
the RA groundwater data and the decision trees (Figures 3‐6 and 3‐7). At a minimum, each vapor intrusion 
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monitoring event will consist of refinement of the building surveys to identify potential new vapor intrusion 
pathways, changes in building use, and if COI sources are present in buildings.  

4 Investigation Activities 
Prior to conducting the first RA‐O phase vapor intrusion monitoring event, in April 2011 an additional subslab 
vapor probe was installed in Building 47 and baseline explosive hazard COIs measurements were collected before 
ERD injections were initiated at the site. These additional activities are documented in this technical 
memorandum. The first RA‐O phase vapor intrusion monitoring event was conducted in two phases between 
January and February 2012. Phase 1 activities consisted of completion of building surveys and measurement of 
explosive hazard COIs. Phase 2 activities consisted of collection of indoor air samples. The field activities were 
conducted in accordance with the SAP (CH2M HILL, 2011). Copies of the field notes are provided in Attachment A. 
Representative photographs are provided in Attachment B. 

4.1 Subslab Vapor Probe Installation 
One subslab vapor probe (SV10) was installed in Building 47 at the location proposed in the SAP (Figure 4‐1). Prior 
to installation of the probe, a utility clearance of the location was performed. Ground‐penetrating radar was 
employed to identify, mark, and differentiate between any underground utilities, conduit, rebar, post‐tension 
cables, wire mesh, and other non‐conductive targets within 2 by 2 feet around and 2 feet below the proposed 
subslab vapor probe drill points in the concrete slab. The utility clearance activities were overseen by a member of 
the field team. 

The subslab vapor probe was constructed of a stainless steel Swagelok gas tight fitting (a length of 
one‐quarter‐inch stainless steel tubing, a probe union, a sampling union, and a probe cap). The probe was 
installed by drilling through the building foundation with a rotary hammer drill and securing the probe in place by 
emplacing Portland cement into the hole so that the probe was flush with the foundation. The end of the probe 
was installed within 2 inches of the bottom of the foundation. The cement was allowed to dry for 24 hours, after 
which time a helium leak check was performed to ensure the probe was installed correctly. The leak check did not 
detect helium, indicating the seal around the probe was sufficient to prevent leakage between subslab and 
ambient air. The subslab vapor probe installation information is provided in Table 4‐1. 

4.2 Groundwater Data Review 
The results of the first RA‐O phase groundwater monitoring event conducted in December 2011 (Shaw, 2012) 
were evaluated to determine if the concentrations of the COIs in groundwater had increased by a factor of 3 since 
the baseline RA groundwater monitoring event. The evaluation indicated that concentrations of VC in the 
groundwater at several monitoring wells had increased from the baseline concentrations by a factor of three or 
more. Therefore, it was determined that indoor air samples should be collected in the occupied buildings 
following the building surveys.  

4.3 Building Surveys 
Building surveys were conducted for the occupied and unoccupied buildings located within the building LUC 
boundary, approximately two weeks prior to collection of the indoor air samples. The building surveys were 
conducted in accordance with the CH2M HILL field standard operating procedure, Conducting Building Surveys for 
Vapor Intrusion Evaluation (CH2M HILL, 2011). Building characteristics and conditions pertinent to vapor intrusion 
were documented in the building surveys. Such items included building use and occupancy, building dimensions, 
floor/foundation type and condition, typical operation of the heating, ventilation, and air conditioning system, 
and the presence of preferential pathways or chemicals.  
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4.4 Explosive Hazard COIs Measurement  
The subslab vapor and indoor air of the occupied buildings were measured for the explosive hazard COIs, 
methane and hydrogen sulfide, prior to initial implementation of ERD to serve as a baseline1. The subslab vapor 
measurements were collected from every subslab vapor probe installed in the buildings. The indoor air 
measurements were co‐located with the subslab vapor probes, and an additional indoor air measurement was 
collected from the location identified in the SAP (IA09).  

During Phase 1 of the first RA‐O phase vapor intrusion monitoring, the subslab vapor of the occupied buildings 
and the indoor air of the unoccupied buildings were measured for the explosive hazard COIs. The subslab vapor 
measurements were collected from the same locations that were measured during the baseline event. The indoor 
air measurements were collected from the number of locations identified in the SAP: two locations in Building 54 
and three locations in Buildings 63, 68, and 81. The measurement locations are shown on Figure 4‐1.  

The explosive hazard COIs, methane and hydrogen sulfide, were measured using a real‐time analyzing instrument, 
a GEM 2000Plus. Three readings were collected from each indoor air location and the most conservative was 
recorded. The subslab vapor probes were leak tested prior to measuring the subslab vapor. At each probe, Teflon‐
coated tubing was attached to the probe and the subslab vapor was purged into a 1‐L tedlar bag, which was 
connected to a GEM 2000Plus via Teflon‐coated tubing. Prior to recording measurements, one tube connection 
volume was purged and the most conservative reading for each constituent was recorded following the initial 
30 seconds of purging.  

4.5 Indoor Air Sampling  
Indoor air samples were collected from six locations in Building 1556 and four locations in Building 47, as 
proposed in the SAP (Figure 4‐1).  

The indoor air samples for all inhalation COIs except for hydrogen sulfide were collected over an approximately 
24‐hour period in 6‐L SUMMA canisters equipped with flow controllers. The SUMMA canisters were placed 2 to 5 
feet above the ground surface to capture the breathing zone. The SUMMA canisters were placed at the sampling 
location, turned on, and checked after 20 hours to ensure that the canister pressure did not reach zero before the 
24‐hour timeframe. The indoor air sampling information is provided in Table 4‐2 and the indoor air field data 
sheets are provided in Attachment A. Quality control (QC) samples were collected in accordance with Worksheet 
#12‐2 of the UFP‐SAP (CH2M HILL, 2011) (one duplicate indoor air sample was collected). 

The indoor air samples for hydrogen sulfide were collected over an approximately 5‐minute period in 1‐L tedlar 
bags. A vacuum pump with Teflon‐coated tubing was used to collect indoor air into the tedlar bags. The pump was 
equipped with flow controllers set to collect samples at a desired flow rate of 200 ml/min over a period of 5 
minutes. The samples were collected at breathing level (2 to 5 ft above the slab or ground surface) to reflect the 
type of air present at breathing level.  

The indoor air samples were shipped under standard chain‐of‐custody procedures to Environmental Conservation 
Laboratories for VOC analysis by Method TO‐15. The indoor air samples were analyzed for the list of COIs 
identified in the UFP‐SAP (CH2M HILL, 2011). 

4.6 Data Management  
Field samples and their corresponding analytical tests were recorded on executed chain‐of‐custody forms, which 
were submitted with the samples to the laboratory. Chain‐of‐custody entries were checked against the site‐
specific project instructions and work plans to verify that all designated field samples were collected and 
submitted for the appropriate analysis. Upon receipt of the samples by the laboratories, a comparison to the field 

                                                            
1 Explosive hazard monitoring of the unoccupied buildings was added to the approach developed in the SAP following initiation of ERD; therefore, due to 
potential safety concerns associated with installation of subslab vapor probes in the unoccupied buildings in the event explosive gases have been generated 
from the ERD, the monitoring was limited to indoor air in the occupied buildings. 
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information to verify that each sample was analyzed for the correct parameters and appropriate quality assurance 
(QA)/QC samples were collected. 

5 Data Evaluation 
5.1 Data Validation and Usability 
All of the inhalation risk COIs indoor air data were internally validated by CH2M HILL. During the data validation 
process, QA/QC criteria established in the SAP or in the analytical method were used to evaluate the data quality 
in a process similar to that outlined in Contract Laboratory Program Region III Modifications to National 
Functional Guidelines for Organic Data Review, Multi Media Multi Concentration (USEPA, 1994). A data usability 
assessment of the validated data was performed to evaluate the overall measurement performance results 
(reliability), and their potential effects on data availability for decision‐making. The data usability assessment 
determined that the laboratory reporting limits met the requirements of the SAP, and the entire dataset is 
available for use, exceeding the data completeness goal of 95 percent. The data usability assessment is provided 
in Attachment C. 

5.2 Data Evaluation 
The data have been evaluated in accordance with the decision trees developed in the SAP. Figure 3‐6 presents the 
decision tree to for evaluating potential inhalation risks and Figure 3‐7 presents the decision tree for evaluating 
potential explosive hazards. The PALs used in the evaluation were developed in the SAP (CH2M HILL, 2011). 

5.2.1 Building Surveys 
Completed building survey forms are presented in Attachment D. Photographs of the buildings are presented in 
Attachment B. No new building uses or significant pathways were identified in the occupied buildings during the 
building surveys. Summaries of the characteristics of the occupied buildings are provided below. 

Building 47 is primarily used for storage and some mechanical work. Approximately 20 employees access the 
building and work 1 to 2 hours per day inside. A three‐dimensional CSM of Building 47 is provided as Figure 5‐1. 
Building 47 is a single‐story building constructed of corrugated steel exterior walls over wood. The interior 
consists mainly of open bay storage with several interior offices constructed of drywall. The roof has several leaks 
and two non‐functioning fans positioned over the central portion of the building. The building is approximately 
125 feet wide, 180 feet long, and 30 feet tall. The foundation of the building includes an approximately 
10‐inch‐thick concrete slab on grade.  Based on the understanding of site geotechnical conditions, it is believed 
the building foundation may also include piles.  The slab is mostly in good condition but cracks and damage were 
observed in some locations. Multiple expansion joints are present, mostly in good condition. The building contains 
one bay door on the north side, two bay doors on the east side, and one bay door on the west side of the building. 
All or some of these bay doors remain open during working hours. There is no functioning central air handling 
system in the building.   

Building 1556 is the Fleet Industrial Supply Center Norfolk Integrated Logistics Services, where approximately 50 
employees work 8 hours per day, five days per week. A 3‐dimensional CSM of Building 1556 is provided as 
Figure 5‐2. The majority of the building is one‐story, though a second story is present at the southern end of the 
building. It is constructed of commercial fiberglass and corrugated metal walls and a corrugated metal roof. The 
building is approximately 245 ft wide, 410 ft long, and 50 ft tall. The building is constructed on a 10‐inch‐thick 
concrete slab on a pile‐supported foundation. NAVFAC drawings for Building 1556 indicate 4 inches minimum 
porous fill and moisture and/or gaseous vapor barrier under the slab (Whitman, Requardt, and Associates, 1992; 
NAVFAC drawing no. 4224388) (Attachment E), a likely barrier inhibiting/preventing COI vapor intrusion into the 
building. The slab is mostly in good condition, but cracks have been observed in some locations. Multiple 
expansion joints are present in the larger warehouse portion of the building. There are several potential vapor 
intrusion entry points (cracks, drains, conduits, and so forth) in the building slab. An elevator, including a subslab 
pit and shaft, connecting the first and second stories is located on the south end of the building. However, vapor 
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intrusion within the elevator shaft may not be significant because a NAVFAC drawing (Whitman, Requardt, and 
Associates, 1992; NAVFAC drawing no. 4224374) (Attachment E) indicates that a waterproof layer is present on all 
sides of the pit, COC concentrations are low in the area, and the waterproofing layer may also provide a barrier 
for vapor intrusion. According to Bill Landon of NAVFAC Mid‐Atlantic, based on a discussion with the Building 1556 
elevator inspector, groundwater has not been observed in the pit during any of the regularly conducted elevator 
inspections (CH2M HILL, 2010), indicating the waterproofing layer is effectively preventing groundwater intrusion. 
In addition, the lack of groundwater inside the elevator shaft is evidence that volatilization directly from 
groundwater into the interior air is not a source of COIs.  There is one large bay door on the north end of the 
building and three large bay doors on the east side of the building. All or some of these bay doors remain open 
during working hours to allow propane‐ and electric‐powered forklifts access. Roof‐top air handling units provide 
ventilation for the building. 

5.2.2 Explosive Hazard COIs Measurements 
No explosive hazard COIs were detected during the baseline field measurement event (Tables 5‐1 and 5‐2). The 
only explosive hazard COI detected during the first RA‐O phase vapor intrusion monitoring event was hydrogen 
sulfide in the indoor air of unoccupied Building 63 (measurement location IA19, shown on Figure 4‐1). This 
detection (0.2 part per million by volume [ppmv]) was below the hydrogen sulfide explosive hazard COI PAL (4,000 
ppmv) (Table 5‐1). The explosive hazard COI measurements are provided in Attachment A. 

5.2.3 Inhalation Risk COIs Samples 
Three inhalation risk COIs, 1,2‐dichloroethane (DCA), cis‐1,2‐DCE, and TCE, were detected in the indoor air 
(Table 5‐3 and Figure 5‐3). 1,2‐DCA was detected in two of the samples collected in Building 47 (IA07 and IA08) at 
a maximum concentration of 2 micrograms per cubic meter (µg/m3), which is below the inhalation risk PAL of 
4.7 µg/m3. Cis‐1,2‐DCE was detected in one sample collected in Building 47 (IA07) at a concentration of 3 µg/m3; 
however, an inhalation risk PAL was not established for cis‐1,2‐DCE. TCE was detected at one location in 
Building 1556 (IA09) at a concentration of 4 µg/m3, which is below the PAL of 61 µg/m3. 

5.2.4 Uncertainties 
Quantitation Limits 

Although 1,2‐DCA was only detected in two of the indoor air samples, the laboratory’s limit of detection (LOD) 
(10 µg/m3) was above the inhalation risk PAL (4.7 µg/m3). However, the detection limit (DL) (4 µg/m3) was lower 
than the PAL. Therefore, it is unlikely that this uncertainty impacted the outcome of the investigation. 

Although hydrogen sulfide was not detected in the indoor air samples analyzed by the laboratory, the laboratory’s 
LOD (7 µg/m3) was above the inhalation risk PAL (2.9 µg/m3). However, the DL (3.7 µg/m3) was only slightly higher 
than the PAL. Therefore, there is minimal uncertainty associated with the absence of hydrogen sulfide in the 
indoor air above its PAL. 

Constituents without PALs 

One constituent, cis‐1,2‐DCE, does not have a PAL because a regional screening level (RSL) (USEPA, 2011) does not 
exist for this constituent. Cis‐1,2‐DCE was detected at one of the ten indoor air sample locations (IA07 in 
Building 47). Cis‐1,2‐DCE would have to be either significantly more toxic or have a higher concentration than 
other VOCs in order for the detected concentrations of cis‐1,2‐DCE to be a risk driver for this vapor intrusion 
investigation. The toxicity of cis‐1,2‐DCE from the inhalation pathway is unknown, which is why cis‐1,2‐DCE does 
not have an RSL (USEPA, 2011). The concentration of the cis‐1,2‐DCE detection (3 µg/m3) was similar to the 
concentrations of the other detections (ranged from 2 µg/m3 to 4 µg/m3). Therefore, although no PAL is available 
for cis‐1,2‐DCE, the detected concentration of cis‐1,2‐DCE is unlikely to affect the conclusions of the vapor 
intrusion evaluation. 

Background Sources 

No background samples were collected during the first RA‐O phase vapor intrusion monitoring event. Therefore, 
background source contribution to the COIs detected in the indoor air is unknown. 
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6 Conclusions and Recommendations 
6.1 Conclusions 
No new significant vapor intrusion preferential pathways were identified during the building surveys of the 
occupied buildings. However, changes in site conditions resulting from the groundwater RA (an increase in 
concentrations of VC in the shallow aquifer groundwater from the baseline to the first RA‐O phase groundwater 
monitoring event conducted in December 2011 by a factor of 3 or more) resulted in the need to re‐evaluate 
potential inhalation risks from vapor intrusion into the occupied buildings. Therefore, indoor air samples were 
collected in the occupied buildings. Neither of the detected inhalation risk COIs that have inhalation risk PALs 
exceeded their PAL. Although cis‐1,2‐DCE does not have a PAL and was detected in the indoor air, it was detected 
at a concentration similar to the other detected constituents and is unlikely to affect the conclusions of the vapor 
intrusion evaluation. Although hydrogen sulfide was not detected in the indoor air samples collected and analyzed 
by a fixed laboratory to evaluate potential inhalation risks, there is minimal uncertainty associated with its 
absence above its inhalation risk PAL since the laboratory’s LOD was only slightly above the inhalation risk PAL. 
However, based on the low frequency and magnitude of the inhalation risk COIs, vapor intrusion is not occurring 
at the occupied buildings at concentrations that may result in an inhalation risk above the PALs as a result of 
changes in building characteristics or the groundwater RA. 

No explosive hazard COIs were detected during the baseline monitoring. During the first RA‐O phase vapor 
intrusion monitoring event, there was only one explosive hazard COI detection. The detection was in the indoor 
air of an unoccupied building and was well below its explosive hazard PAL. Therefore, changes in site conditions 
resulting from the groundwater RA have not resulted in explosive hazards at the site building.  

6.2 Recommendations 
In accordance with the vapor intrusion monitoring approach developed in the SAP, vapor intrusion monitoring is 
required until the shallow groundwater COC concentrations in all monitoring wells within 100 feet of a building 
within the building LUC boundary are equal to or less than shallow groundwater cleanup levels for three 
consecutive RA‐O phase groundwater monitoring events. Therefore, because groundwater data from only one RA‐
O phase groundwater monitoring event were considered, additional vapor intrusion monitoring is recommended 
for the buildings within the building LUC boundary (Figure 4‐1). Since indoor air data were collected during this 
vapor intrusion monitoring event, the groundwater data from the second RA‐O phase groundwater monitoring 
event should be evaluated to determine of the concentrations have increased by a factor of three or more since 
the first RA‐O phase groundwater monitoring event. The results of that evaluation will be used to determine if 
indoor air samples should be collected following the building surveys that will be updated during the second RA‐O 
phase vapor intrusion monitoring event.  

In accordance with the explosive hazard monitoring approach developed in the SAP, measurements of the 
explosive hazard COIs are required after ERD injections until concentrations in all measurements collected in a 
building are less than the PALs for three consecutive RA‐O phase vapor intrusion monitoring events. Therefore, 
because only one RA‐O phase vapor intrusion monitoring event has been conducted, explosive hazard COI 
measurements should be collected and evaluated in accordance with the explosive hazard monitoring decision 
tree during the next RA‐O phase vapor intrusion monitoring event.  

Additionally, it is recommended that the vapor intrusion monitoring SAP be revised in order to update the PALs as 
a result of a change in the RSLs for TCE since the time the SAP was finalized. The current inhalation risk PAL is 
based on the November 2010 cancer RSL because a non‐cancer RSL was not agreed to at that time. Since the 
development of the SAP, the cancer RSL for indoor air was changed from 6.1 µg/m3 to 3 µg/m3 and a non‐cancer 
RSL of 8.8 µg/m3 was established. However, because the PALs for non‐cancer RSLs in the SAP are adjusted RSL 
values to account for accumulative effects to target organs (divided by the number of non‐cancer COIs), TCE’s RSL 
of 8.8 µg/m3 would be divided by 4 to establish a PAL of 2.2 µg/m3. Therefore, revision of the TCE PAL to 
2.2 µg/m3 is recommended for future vapor intrusion monitoring events.    
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Chesapeake, Virginia
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Figure 3-4
Site 21 Remedial Investigation Chlorinated Volatile

Organic Compound Groundwater Plume
Technical Memorandum: Site 21 Remedial

Action-Operation Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex

Chesapeake, Virginia
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Note:
The chlorinated volatile organic compound plume 
boundary shown is based on the 2008 Remedial Investigation data
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Figure 3-5
Initial Site 21 LUC boundaries

Technical Memorandum: Site 21 Remedial
Action-Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex
Chesapeake, Virginia
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Note:
The LUC boundaries shown are based on the
2008 Remedial Investigation data.
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Notify NMCPHC and 
the SJCA Industrial 

Hygienist.

NO

Key:

Action

Question

3

Figure 3-6
Vapor Intrusion (Inhalation) Monitoring Approach
Technical Memorandum: Site 21 Remedial Action-
Operation Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex
Chesapeake, Virginia

Have measured (extrapolated between 
sample points) concentrations of individual 

inhalation risk COIs (see Note 1) in 
groundwater increased by a factor of 3 since 
the most recent round of indoor air data was 

collected (see Note 2)?YES
NO

Conduct building surveys. 

Conduct building surveys and 
prepare buildings for sampling. 

Have building conditions 
deteriorated?

Conduct indoor air inhalation risk 
COI sampling as soon as possible. 

NO

VI Pathway not 
likely significant.

Are indoor air concentrations of 
inhalation risk COIs greater than 

PALs?

YES

Notify NMCPHC.

Conduct inhalation risk COI 
subslab vapor, indoor air, and 
outdoor air sampling. Collect 

weather data. 

Characterize the subslab vapor, 
building, and outdoor air 

contributions of inhalation risk COIs 
to indoor air (see Notes 3 - 5).

Do elevated inhalation risk COI 
concentrations above PALs in indoor air 
indicate that VI is occurring as a result of 

the RA?

YES

17
4

19

18

8

7

6

5

15

11

9

10

16

Acronyms:
COI – constituents of interest
NMCPHC - Navy and Marine Corps Public Health Center
PAL – project action limits
RA – Remedial Action
SJCA – St. Juliens Creek Annex
VI – Vapor Intrusion

Decision

Re-evaluate monitoring 
approach.

12

Initiate steps to communicate 
risk and plan mitigation 
measures if necessary.

YES

Refine building surveys and 
prepare buildings for sampling.

NO

Conduct building inspections and 
prepare buildings for sampling as 

soon as possible.

22

Notes: 
1: Inhalation risk COIs for this monitoring consist of TCE, cis-1,2-DCE, 
trans-1,2-DCE, 1,1-DCE, 1,2-DCA, vinyl chloride, and hydrogen sulfide.
2: If no rounds of indoor air data have been collected since the initiation of 
the RA, then factor of 3 from baseline round of groundwater data.
3: Lines of evidence will be in accordance with USEPA (www.iavi.rti.org), 
and ITRC (2007) and, if appropriate and available, include additional lines of 
evidence throughout the decision process.
4: Additional sampling (i.e HAPSITE® testing) may be necessary to aid in 
determining subslab vapor contribution to indoor air.
5: Building contributions are activities that are being conducted, or products 
that are being used, within the building that may be background sources of 
COIs in indoor air.

Notify 
NMCPHC. 

YES
No additional VI 
action necessary 
for the building.

NO

1 2
Are shallow groundwater concentrations in all monitoring wells within 100 feet of a building within 
the Building LUC Boundary equal to or less than Site 21 shallow groundwater cleanup levels for 

the 3rd consecutive round?

Obtain data 
from next 
scheduled 

round of RA 
groundwater 

sampling.

Obtain data from 
next scheduled 

round of RA 
groundwater 

sampling.

20

13

14



Key:

Action

Question

Figure 3-7
Vapor Intrusion (Explosion) Monitoring Approach
Technical Memorandum: Site 21 Remedial Action-
Operation Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex
Chesapeake, Virginia

Collect subslab vapor explosive hazard COI1 measurements in the occupied buildings within 
the Building LUC Boundary during each vapor intrusion monitoring occupied building survey  

(See Figure 6, Boxes 4 & 17)2. Conduct building surveys and collect indoor air explosive 
hazard COI measurements in the unoccupied buildings each time the occupied building 

surveys are conducted. 

Are explosive hazard COI 
concentrations in the subslab vapor of 
the occupied buildings greater than the 

PALs?

YES

Collect measurements of 
indoor air explosive hazard 

COIs that exceeded the 
subslab vapor PAL in the 

occupied buildings. 

Notify NMCPHC, the SJCA Industrial 
Hygienist, the Emegency Coordination 

Center, the Command Duty Officer, and key 
project personnel. Discuss potentially 

evacuating the occupied building.

Evaluate mitigation measures.  
Re-evaluate the monitoring 

approach.  Consider sources of 
explosive hazard COIs.

Are indoor air explosive hazard COI 
concentrations in the occupied buildings greater 

than the PALs?

Acronyms:
COI – constituents of interest
ERD – enhanced reductive dechlorination
PAL – project action limits
NMCPHC – Navy and Marine Corps Public Health Center
SJCA – St. Juliens Creek Annex

Decision

NO

Return to Box 4 or re-evaluate the monitoring 
approach, if determined to be necessary by the 

SJCA Partnering Team. 

Notes: 
1: Explosive hazard COIs for this monitoring consist of methane and hydrogen 
sulfide.
2: Measurement collection frequency may be increased depending on building 
characteristics (e.g., odor). 

Have explosive hazard COI concentrations in 
all measurements collected in a building been 

less than the PALs for three consecutive rounds 
following the most recent ERD injection round?

No additional 
explosive  hazard COI 
monitoring  necessary 
for the building, unless 
another ERD injection 
round is implemented 
(then return to Box 4).

YES

NO

YES

NO

4

5

8
9

12

10

11

6 7

Collect indoor air and subslab 
vapor explosive hazard COI1 

measurements  prior to initiation 
of ERD a to establish baseline 

conditions. 

1

Are baseline explosive hazard COI 
concentrations in the indoor air or 

subslab vapor greater than the PALs?

NO

Notify NMCPHC, the SJCA Industrial 
Hygienist, the Emegency Coordination 

Center, the Command Duty Officer, 
and key project personnel, and re-
evaluate the monitoring approach. 

YES

2
3

Are explosive hazard COI 
concentrations in the indoor air 

of the unoccupied buildings 
greater than the PALs?

13

NO

YES
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Figure 4-1
Vapor Intrusion Monitoring Locations

Technical Memorandum: Site 21 Remedial
Action-Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex
Chesapeake, Virginia
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Note:
LUC boundaries shown are based on December 2011 
groundwater data.
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FIGURE 5-1
Building 47 Vapor Intrusion Conceptual Site Model
Technical Memorandum: Site 21 Remedial Action-Operation 
Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex, Chesapeake, Virginia

Potential Explosive Hazard if 
byproducts generated during the 
groundwater Remedial Action 
accumulate under buildings or 
enter the buildings at concentrations 
above target levels

Current/Future Industrial Worker: 
Potential inhalation of groundwater vapors 
(indoor air) if the Remedial Action or changes 
in the building characteristics result in vapor 
intrusion of constituents of interest at concentrations
above target levels
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NOTE: Groundwater plume based 
on December 2011 data.
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NOTE: Groundwater plume based 
on December 2011 data.
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FIGURE 5-2
Building 1556 Vapor Intrusion Conceptual Site Model
Technical Memorandum: Site 21 Remedial Action-Operation 
Phase Vapor Intrusion Monitoring Event 1
St. Juliens Creek Annex, Chesapeake, Virginia
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Notes:
Concentrations are shown in microgram per cubic meter
A project action limit has not been established for cis-1,2-DCE
because an inhalation toxicity value, and consequently
an regional screening level, does not exist for cis-1,2-DCE.
Note that concentrations of cis-1,2-DCE would likely need to
be significantly higher than the other chlorinated volatile
organic compounds (such as trans-1,2-DCE) for this to
result in a significant uncertainty.
J - Analyte present between limit of quantitation and detection limit
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Figure 5-3
Indoor Air Sample Detections

Technical Memorandum: Site 21 Remedial
Action-Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex
Chesapeake, Virginia
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TABLE 4‐1

Indoor Air Sampling Information

Technical Memorandum: Site 21 Remedial Action‐Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex

Chesapeake, Virginia

47 SJS21‐SV10 6 4 4/8/2011 11:45

Installation Date

Installation 

TimeSample Location

Probe Depth 

(inches)

Slab Depth 

(inches)

Building 

Number

Page 1 of 1



TABLE 4‐2

Indoor Air Sampling Information

Technical Memorandum: Site 21 Remedial Action‐Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex

Chesapeake, Virginia

SJS21‐IA06 SJS21‐IA06‐12A JS‐079 JAX‐R‐12 2/12/2012 11:05 ‐28 2/13/2012 13:09 ‐9
SJS21‐IA07 SJS21‐IA06‐12A JS‐068 JAX‐R‐15 2/12/2012 11:08 ‐30 2/13/2012 7:00 ‐0.5
SJS21‐IA08 SJS21‐IA06‐12A JS‐066 JAX‐R‐55 2/12/2012 11:12 ‐32 2/13/2012 13:02 ‐8.75
SJS21‐IA10 SJS21‐IA06‐12A JS‐094 JAX‐R‐62 2/12/2012 11:05 ‐30 2/13/2012 13:06 ‐7.5
SJS21‐IA01 SJS21‐IA01‐12A JS‐071 JAX‐R‐53 2/12/2012 10:55 ‐30 2/13/2012 9:55 ‐5

SJS21‐IA02‐12A JS‐064 JAX‐R‐02 2/12/2012 10:53 ‐29.5 2/13/2012 12:45 ‐6
SJS21‐IA02‐12AP JS‐078 JAX‐5‐56 2/12/2012 10:53 ‐30 2/13/2012 12:45 ‐8

SJS21‐IA03 SJS21‐IA03‐12A JS‐084 JAX‐R‐60 2/12/2012 10:49 ‐30 2/13/2012 9:33 ‐5
SJS21‐IA04 SJS21‐IA04‐12A JS‐067 JAX‐R‐52 2/12/2012 10:48 ‐30 2/13/2012 12:24 ‐7
SJS21‐IA05 SJS21‐IA05‐12A JS‐040 JAX‐R‐03 2/12/2012 10:46 ‐28 2/13/2012 6:48 ‐5
SJS21‐IA09 SJS21‐IA09‐12A JS‐083 JAX‐R‐64 2/12/2012 10:51 ‐30 2/13/2012 12:50 ‐14

Notes:

One duplicate indoor air sample was collected at sample location SJS21‐IA02

Final Canister 

Pressure (" Hg) 
Sample End TimeCanister ID

Flow Controller 

ID

Initial Canister 

Pressure (" Hg) 

Sample End 

Date

Sample Start 

Date
Sample Start Time

Building 

Number

1556

SJS21‐IA02

Sample Location

47

Sample ID

Page 1 of 1



TABLE 5‐1

Indoor Air Explosive Hazard Constituents of Interest Measurements

Technical Memorandum: Site 21 Remedial Action‐Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex

Chesapeake, Virginia

Explosive Hazard Measurement Station Name

Measurement Date Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12
Chemical Name

Volatile Organic Compounds (ppmv)

Hydrogen Sulfide 4,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.2 0 0 0 0
Methane 5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:

Bold indicates detection

ppmv ‐ parts per million by volume

SJS21‐IA21
Indoor Air‐

Explosive 

Hazard PAL

SJS21‐IA01 SJS21‐IA02 SJS21‐IA03 SJS21‐IA04 SJS21‐IA05 SJS21‐IA06 SJS21‐IA07 SJS21‐IA08 SJS21‐IA09 SJS21‐IA10 SJS21‐IA11 SJS21‐IA12 SJS21‐IA20SJS21‐IA19SJS21‐IA13 SJS21‐IA18SJS21‐IA17SJS21‐IA16SJS21‐IA15SJS21‐IA14

Page 1 of 1



TABLE 5‐2

Subslab Vapor Explosive Hazrad Constituents of Concern Measurements

Technical Memorandum: Site 21 Remedial Action‐Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex

Chesapeake, Virginia

Explosive Hazard Measurement Station Name

Measurement Date Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12 Apr‐11 Jan‐12
Chemical Name

Volatile Organic Compounds (ppmv)
Hydrogen Sulfide 4,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Methane 5,000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes:
ppmv ‐ parts per million by volume

SJS21‐SV02SJS21‐SV01
Subslab Vapor‐

Explosive 

Hazard PAL

SJS21‐SV10SJS21‐SV08SJS21‐SV07SJS21‐SV06SJS21‐SV05SJS21‐SV04SJS21‐SV03

Page 1 of 1



TABLE 5‐3

Indoor Air Analytical Results

Technical Memorandum: Site 21 Remedial Action‐Operation Phase Vapor Intrusion Monitoring Event 1

St. Juliens Creek Annex

Chesapeake, Virginia

Sample Name

Sample Date

Chemical Name

Volatile Organic Compounds (µg/m3)
1,1‐Dichloroethene 293 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

1,2‐Dichloroethane2 4.7 10 U 10 U 10 U 10 U 10 U 10 U 10 U 2 J 2 J 10 U 10 U

cis‐1,2‐Dichloroethene3 ‐‐ 10 U 10 U 10 U 10 U 10 U 10 U 10 U 3 J 10 U 10 U 10 U
trans‐1,2‐Dichloroethene 87 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U
Trichloroethene 61 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 4 J 13 U
Vinyl Chloride 28 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Hydrogen Sulfide 2.9 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U

Notes:
1Duplicate sample

Bold indicates detection
J ‐ Analyte present between LOQ and DL
U ‐ Analyte not detected above the DL
µg/m3 ‐ microgram per cubic meter

2/13/2012

SJS21‐IA06‐12A

2/13/2012

SJS21‐IA05‐12A

2/13/2012

SJS21‐IA07‐12ASJS21‐IA04‐12A

2/13/2012

SJS21‐IA03‐12AIndoor Air‐

Inhalation Risk 

PAL

SJS21‐IA01‐12A

2/13/2012 2/13/2012

SJS21‐IA02P‐12A1

2/13/2012

2Although the LOD was higher than the PAL, the DL (4 
µg/m3) was lower than the PAL. 

3A PAL has not been established for cis‐1,2‐DCE because 
an inhalation toxicity value, and consequently an RSL, 
does not exist for cis‐1,2‐DCE. Note that concentrations 
of cis‐1,2‐DCE would likely need to be significantly higher 
than the other CVOCs (such as trans‐1,2‐DCE) for this to 
result in a significant uncertainty.

SJS21‐IA10‐12A

2/13/2012

SJS21‐IA09‐12A

2/13/2012

SJS21‐IA08‐12A

2/13/2012

SJS21‐IA02‐12A

2/13/2012

Page 1 of 1
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Indoo r, Outdoor, and Crawl Space Air Sampling Log · Canister Method 
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Attachment B
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Building 47

Photo 1 – January 30, 2012
Building 47: Garage and storage area
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Photo 2 – January 30, 2012
Building 47: Storage area

Photo 3 – January 30, 2012
Building 47: Seating area and storage area in the center of the building
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Photo 4 – January 30, 2012
Building 47: Exercise area located in the center of the building

Photo 5 – January 30, 2012
Building 47: Caged‐off storage area in center of the building; containing flammable lock box #1 and #2
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Photo 6 – January 30, 2012
Building 47: Locker room in center of the building

Photo 7 – January 30, 2012
Building 47: Supply room
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Photo 8– January 30, 2012
Building 47: Storage area 

Photo 9 – January 30, 2012
Building 47: Missing portion of slab
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Photo 10 – February 13, 2012
Building 47: Cut in slab outside of breakroom

Building 54
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Photo 11 – January 30, 2012
Building 54: Steam pipe discharge on northeast corner of building

Photo 12 – January 30, 2012
Building 54: Outside view of building



6/4/2012

8

Photo 13 – January 30, 2012
Building 54: Inside view of building

Photo 14 – January 30, 2012
Building 54: Inside view of building with hand crafted office space
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Photo 15 – January 30, 2012
Building 54: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard

b 

Photo 16 – January 30, 2012
Building 54: Steam pipe construction 
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Building 63

Photo 17 – January 30, 2012
Building 63: Steel plates covering discharge area
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Photo 18 – January 30, 2012
Building 63: Floor grates at discharge area

Photo 19 – January 30, 2012
Building 63: Steel plates covering grates in the floor
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Photo 20 – January 30, 2012
Building 63: Steel plates covering grates in the floor 

Photo 21 – January 30, 2012
Building 63: View of building ceilings
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Photo 22 – January 30, 2012
Building 63: Drainage in shower/decontamination area

Photo 23 ‐ January 30, 2012
Building 63: High pressure water system; pipes penetrate slab
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Photo 24 – January 30, 2012
Building 63: Main floor; located about 1.5 ft below ground surface

Photo 25 ‐ January 30, 2012
Building 63: Storage area
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Photo 26 – January 30, 2012
Building 63: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard

Photo 27 – January 30, 2012
Building 63: Measurement of methane in indoor air to assess potential explosive hazard
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Photo 28 – January 30, 2012
Building 63: Loading dock area

Photo 29 – January 30, 2012
Building 63: Outside view of building
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Photo 30 – January 30, 2012
Building 63: Outside view of building

Photo 31 – January 30, 2012
Building 63: Loading dock area outside of building
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Building 68

Photo 32 – January 30, 2012
Building 68: Outside view of building
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Photo 33 – January 30, 2012
Building 68: Sub‐foundation drainage access

Photo 34 – January 30, 2012
Building 68: Outside view of building 
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Photo 35 – January 30, 2012
Building 68: Open pipe penetrating slab

Photo 36 – January 30, 2012
Building 68: Abandoned storage unit inside building
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Photo 37 – January 30, 2012
Building 68: Abandoned storage room

Photo 38– January 30, 2012
Building 68: High voltage machinery; without power
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Photo 39 – January 30, 2012
Building 68: Abandoned storage room inside building

Photo 40 – January 30, 2012
Building 68: Office space with hand‐crafted office located above
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Photo 41 – January 30, 2012
Building 68: Exposed pipes penetrating the slab

Photo 42 – January 30, 2012
Building 68: Hand‐crafted office located on “2nd floor”
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Photo 43 – January 30, 2012
Building 68: Hand‐crafted office located on “2nd floor”

Photo 44 – January 30, 2012
Building 68: Abandoned restroom
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Photo 45 – January 30, 2012
Building 68: Hand‐crafted office located on “2nd floor” 

Photo 46 – January 30, 2012
Building 68: Storage area
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Photo 47 – January 30, 2012
Building 68: Steel plate covering subflooring pipes

Photo 48 – January 30, 2012
Building 68: Storage area
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Photo 49 – January 30, 2012
Building 68: Abandoned office area

Photo 50 – January 30, 2012
Building 68: Abandoned office area



6/4/2012

28

Photo 51 – January 30, 2012
Building 68: Steel plate covering subflooring pipes

Photo 52 – January 30, 2012
Building 68: Abandoned office area
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Photo 53 – January 30, 2012
Building 68: Abandoned storage space

Photo 54 – January 30, 2012
Building 68: Inside view of building
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Photo 55 – January 30, 2012
Building 68: Paint can storage

Building 81
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Photo 56 – January 30, 2012
Building 81: Outdoor view of the building

Photo 57 – January 30, 2012
Building 81: Caged‐in storage area within the building
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Photo 58 – January 30, 2012
Building 81: Storage area

Photo 59 – January 30, 2012
Building 81: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard
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Photo 60 – January 30, 2012
Building 81: Crack in the slab

Photo 61 – January 30, 2012
Building 81: Bathroom
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Photo 62 – January 30, 2012
Building 81: Storage area

Photo 63 – January 30, 2012
Building 81: Basin wash sink drainage
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Photo 64 – January 30, 2012
Building 81: Slab crease

Photo 65 – January 30, 2012
Building 81: Measurement of hydrogen sulfide in indoor air to assess potential explosive hazard 
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Building 1556

Photo 66 – January 30, 2012
Building 1556: Explosive hazard COI indoor air measurement in elevator shaft
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Photo 67 – February 13, 2012
Building 1556: Sealed expansion joint in slab located between IA02 and IA09

Photo 68 – February 13, 2012
Building 1556: Floor drain and are of patched slab near PM01
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Photo 69 – February 13, 2012
Building 1556: Additional floor grate section found southwest of IA04; located because current building 

occupants are packing up the building for relocation

Photo 70 – February 13, 2012
Building 1556: Warehouse area near IA05
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Photo 71 – February 13, 2012
Building 1556: Current condition of crack in slab noted in the 2009 building survey

Photo 72 – February 13, 2012
Building 1556: Collection of indoor air sample IA04 
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Photo 73 – February 13, 2012
Building 1556: Condition of slab southwest of IA04

Photo 74 – February 13, 2012
Building 1556: Open sewer clean‐out located southwest of IA05; not identified during previous 

investigation because equipment was stored overtop of the clean‐out
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Photo 75 – February 13, 2012
Building 1556: HVAC system for office located southwest of IA04; west of former break room; slab covered by 

carpet

Photo 76 – February 13, 2012
Building 1556: Seal in slab outside of the men's restroom (central portion of building)



6/4/2012

42

Photo 77 – February 13, 2012
Building 1556: Seal in slab south of IA04

Photo 78 – February 13, 2012
Building 1556: Seal around grounds for electrical box; located outside of former break room entrance 
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Photo 79 – February 13, 2012
Building 1556: Electric room (labeled Batter Room 132) located along the middle/western portion of the building

Photo 80 – February 13, 2012
Building 1556: Exposed pipe protruding from slab surface southeast of IA03
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Photo 81 – February 13, 2012
Building 1556: Replaced area of slab; seals in fair condition; manhole cover bolted to slab

Photo 82 – February 13, 2012
Building 1556: Seal behind grounds for electric box near front entrance (west of IA02, north of IA01)
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Photo 83 – February 13, 2012
Building 1556: Slab seal near front entrance (west of IA02, north of IA01)
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ATTACHMENT C 

Data Usability Assessment 

Indoor air samples were collected by CH2M HILL staff following the standard operating procedures 
outlined in the project‐specific uniform federal policy – sampling and analysis plan (UFP‐SAP) (CH2M 
HILL, 2011). The samples were submitted to independent off‐site laboratories for the analysis of select 
Volatile Organic Compounds (VOCs) by United States Environmental Protection Agency (USEPA) TO‐15 
at Environmental Conservation Laboratories and hydrogen sulfide by the American Society of Testing 
and Materials (ASTM) method D5504 at Columbia Analytical Services.   

In accordance with the Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance 
Project Plan) Site 21‐ Industrial Area Vapor Intrusion Monitoring, St. Juliens Creek Annex, Chesapeake, 
Virginia (CH2M HILL, 2011), a data usability assessment was performed for the data collected on 
February 13‐14, 2012 . As described in the UFP‐SAP worksheets #34‐36, this data has gone through 
several levels of data verification and validation. This includes internal laboratory quality control (QC) 
checks, CH2M HILL verification procedures, internal CH2M HILL Level III validation on all analytical 
results, and internal CH2M HILL Level IV validation (re‐calculation of results) on 10% of the analytical 
results.  

This data usability assessment evaluates the overall measurement performance results and their 
potential effects on data availability for decision‐making. “Availability” in this context refers to whether 
results can be used by the project team based on their analytical soundness.  If a result is analytically 
sound, it is available to use for evaluating the potential releases, nature and extent of contamination, 
and estimating potentially associated human health and ecological risks. 

1.1 Quality Assurance/Quality Control Samples 
Quality Assurance (QA)/QC samples were collected in the field and sent to the laboratory to document 
the quality of field sampling. One field duplicate was collected to assess precision between parent and 
duplicate samples.  

Laboratory QA/QC samples were prepared and analyzed to measure the precision and accuracy of their 
analytical results and aid in the usability assessment process. The laboratory QA/QC samples consisted 
of method blanks, laboratory control samples, surrogates, internal standards, and laboratory duplicates. 

1.2 Data Validation Process 
During the data validation process, QA/QC criteria established in the UFP‐SAP or in the analytical 
method were used to evaluate the data quality in a process similar to that outlined in Contract 
Laboratory Program Region III Modifications to National Functional Guidelines for Organic Data Review, 
Multi Media Multi Concentration (USEPA, 1994). 

The data validation included a recalculation of 10% of the analytical results and consisted of review of 
the following: 

 Holding times 
 Completeness 



 Method blank contamination 
 Initial and continuing calibration accuracy and precision 
 Laboratory control sample accuracy and precision 
 Internal standard response and retention time accuracy 
 Surrogate spike recovery accuracy  
 Field and laboratory duplicate precision  

In cases where acceptance criteria for these aspects of data quality were not met, the validator applied 
a data qualifier to the data. The qualifiers that may be used are defined in Section 1.2.1. 

1.2.1 Primary Validation Qualifiers 
Validation qualifiers were assigned to the data subsequent to the laboratory analysis; the list of 
qualifiers available to the validator is defined in Table 1, the frequency with which qualifiers were 
applied is presented in Table 2; not all available qualifiers were applied to this dataset. 

Table 1 ‐ Primary Validation Qualifiers 

Qualifier Description 

[none] The analyte is present at the concentration reported. 

U Analyte not detected at a concentration greater than the detection 
limit (DL). 

J Analyte is present; concentration is estimated because it is below 
the quantitation limit or because of an associated QC exceedance 
and may be inaccurate or imprecise. 

K Analyte is present; concentration is estimated and may be biased 
high. 

B Analyte is present; concentration is not significantly greater than 
that found in an associated field or laboratory blank and the result is 
usable as a non-detect. 

L Analyte is present; concentration is estimated and may be biased 
low. 

UL Analyte is not present; quantitation limit is biased low. 

UJ Analyte is not present; quantitation limit may be inaccurate or 
imprecise. 

R Presence of analyte unknown; result is rejected because the data is 
unreliable and not available for decision-making. 

1.3 Data Usability Assessment Findings 
A select list of VOCs was analyzed by EPA TO‐15: 1,1‐dichloroethene, 1,2‐dichloroethane, cis‐1,2‐
dichloroethene, trans‐1,2‐dichloroethene, trichloroethene, and vinyl chloride. Additionally, hydrogen 
sulfide was analyzed using ASTM D5504. Excluding lab and field QA/QC samples, 77 data results were 
generated; Table 2 shows the distribution of qualified results. The following is a review of QC issues that 
warranted data qualification. All data were considered usable. 

 

 



Table 2 Validation Qualifiers Applied to Site 21 VI Data 

Validation Qualifier  Count  Percent 

U  73  94.81% 
J  4  5.19% 

77  100.00% 
100.00% not R‐qualified and is available for use 

 

Data that have a U‐ or a J‐qualifier are usable as reported by the laboratory. The 73 U‐qualified results 
were not detected by the laboratory. All J‐qualifiers (4 results) were due to the result being between the 
Limit of Quantitation (LOQ) and DL. J‐qualified results are to be considered “estimated” and are usable 
as detects by risk assessors. 

The method detection limit (MDL) reported by Columbia Analytical Services for hydrogen sulfide was 
higher than that listed in the UFP‐SAP. This was addressed with the laboratory, who confirmed that they 
performed a new MDL study between the time of UFP‐SAP production and field sampling, resulting in a 
slightly higher MDL. 

The quality of the data reported for the indoor air sampling at St. Juliens Creek Annex Site 21 is of 
excellent quality. The entire dataset is available for use as reported. 

1.4 References 
CH2M HILL. 2011. Final Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance 
Project Plan) Site 21‐ Industrial Area Vapor Intrusion Monitoring, St. Juliens Creek Annex, Chesapeake,, 
Virginia.  November. 

USEPA. 1994. USEPA Contract Laboratory Program Region III Modification to National Functional 
Guidelines for Organic Data Review, Multi Media Multi Concentration. September.  
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Industrial I Commercial Building Survey for Vapor Intrusion Evaluation 
Page 1 of.?'i-

Date: ProjectName / #., \?JVI\ <;:i re ':2-1 we 1.1-1" 
Preparer(g), t1 p JD11« D . l2iJC1:j( ~ !f1 C{/og0. 1../0 pi 
Facility Name: STC" 

~~~-----------------
Build;ng 10, --,,4~'1-,--___ _ ___ _ 
Addres", 91f t< 1-1 

Contact Person, tJ4v6~' (coli 
Phone Number 151 ~ 1S1 · 2I?l4!.~ 
e-mail address: 

Building Description 

Building Of Room Identifier: \?LDb Y-;t 
Primary Activity within Building (select one): 

D 
D 

Manufacturing L%J Storage D Other 

Chemical processing D Chemical Storage 

D Administrative 

Notes: 

Construction/Remodel Oate(s) 

Approximate floor space 

Number of floors 

Multi-room building 

Aboveground Construction 

D Instrumentation/Control 

or 

Wood 

Brick 

Single room D 
D Concrete 

D Cinderblock 

Other Cer«Wj~ft',b WICl.I SJ D1 Vlg 

Floor plan attached? Ves D No 

Notes: 

Revised 4/26/11 



Industrial / Commercial Building Survey for Vapor Intrusion Evaluation 
Page 2 of.6i.f" 

Evaluation of Potential Conduits from Soil 

Floor/foundation description (check all that apply) 

o Wood 00 Concrete 

Expansion joints present (if concrete 

floor)? 

Are expansion joints sealed? 

Are sumps or floor drains present? 

Are basements or subsurface vaults 

present? 

Are there subsurface drainage 

problems? 

[::tJ Yes 

o Yes 

[!J Yes 

o Yes 

o Yes 

[]l 

o 
o 

Elevated above grade? 

Feet above grade: v-O,9 1 

Below grade? 

Feet above grade:' _____ _ 

Slab on grade? 

ONO 

CZl No 

O NO 

00 No 

~ NO 

o N/A 

o N/A 

D N/A y~S 

D N/A 

D N/A 

NotesJExplanation for N/A responses: -fI ' CCtUI'¥j UflnlnS mlLtnplc Lee:I~ C6D 
mrep- ~t'S In low tt\Ji'g;\?I@ WmtJVl CFMrm, 

Evaluation of Potential Pathways/Driving Forces 

Are there locations with elevated positive or negative pressure (look for doors not opening/closing property, 

perceptible airflow, audible fan noise)? '1~ ' ~ vorxn ncar cva,l( DOOr InUL hor 
atlLr 
Is there one air conditioning zone or multiple zones (if in a multi-room building)? I 

o Single zone C$J Multi-zone 0 Other ~W 0Pl1ces' I~ ,t: 
(Building management may know; another ~: presence of multiple thermostats = mr%~ tv vllrf 
Sources of outdoor air ~ 

o Mechanical (air handling unit) 0 Attic Fans 

rn Windows 00 Doors 

Are windows/doors left open routinely? C%J Yes 0 No 

Notes: 
'(I 



Industrial I Commercial Building Survey for Vapor Intrusion Evaluation 
Page 3 of 1'-t 

Evaluation of Potential Existing Chemical Sources Indoors Building 10: '1"1-
List principal solvent or VaC-containing products used (obtain MSDSs if available) 

s<:C ,;t!tn. - p(lVLinlvn \O,t\U) W LvlVl fl , 

Are any of the target analytes used in this building/room? 

D Ves 0 No 

ot\,\: O'6<JXWO 

Are pesticides used indoors for pest control? 

Names of pesticide products used? 

Has there been a pesticide application within the 

past 6 months? 

Is smoking permitted in the building? 

Description of Vapor Mitigation Systems 

Has a radon or vapor mitigation system been installed in 

this building/room? 

Date of instanation? 

Type of system? 

Notes: 

D Passive venting 

D Crack/crevice sealing 

D NIA 

D Yes WNO 

D Yes [1J No 

D Active subslab depressurization 

D Dilution ventilation control 



Industrial I Commercial Building Survey f9r Vapor Intrusion Evaluation 
Page 4 of I 't 

Additional Notes Building 10: If 1 
@ S~litltOl1 pC V \1~ i\ 0f" b)1JU1W~ "10 Icvljt' i<' L&O 

~ iVl IU'Ctl i1tL'f t'"COf ~i'-~ !saDLY (NOt0l1cYVl POV1WVI Of 

BctiLOW~J- c). <;;mtclLi £tult.t re W(lS ( illDlLf ("'i'" (ieLI; 



Industrial I Commercial Building Survey for Vapor Intrus ion Evaluation 
Page 1 of 5 

Da'e ":>'~.NJI~ Project Name' II <l1cy.,zg. L-T, p( 

~ WC¥\tl1 P,epa,.,(s): (I 1riV\tll 

FacIlity Name <ZJCA - 16\ T C. ~( 

Building 10: ~t.t 
Address' eKA - C(\f~ ;).( 

Contact Person; Iv\a,VL l2L IhM l!\. ~ 
Phone Number: JC;-::J . Jh"J, I e!v, 
e-mail address 

Building Descript ion 

BUIlding or Room Identifier· 1::;4-
Prima,,! Ae<,v"y w,'hon Bu;!d,ng (select D~ 

o Manufacturing Storage 0 Other 

0 Chemical processing o Chemical Storage l).V\DCCfA p1 vb 
0 AdminlstratiYe o Instrumentatlon/Conlrol 

Hlsloncal ActivitIes within Building (If different from above): 

~(lVlQLL<;''\..~ (}C(',u~[r::1) 
noVlc- ~'I£lWVI 

Notes 

Construction/Remode l Date{s) .-
ApprOXImate floor space " l OiS- E1'2-

" fJ..I) I Nunlber or floors 1 Ceiling heighl(s) 

MuttJ.foom bUIlding 0 '" Single room Qr 
Aboyeground ConstructIon 0 Wood ~ Concrete 

D Bnc,- D Cinderblock 

D Other 

Floor plan allached? [lj Yes D No - <;.(C. ~ It 
Notes 

ReViser! .:I i26,' 11 



Industrial I Commercial Building Survey for Vapor Intrus ion Evaillation 
Page 2 of 5 

Evaluation of Potential Conduits f rom Soil Building 10: 1:;4 
Ftoor/foundation descrlplion (check all that apply) 

0 Wood ~ Concrete 0 Etevated above grade? 

0 Diner 

Feet above grade. 

0 Below grade? 

c::::z5 FEel above grade: 

Slab on grade? 

ExpanSIOn jomts present (I f concrete 0 Yes ~ No o NIA 
floor)? 

Are expansion JOints sealed? 0 Yes 0 No C1rNIA 

Ale sumps or floor drains present? 0 Yes ~~ cro NIA 

Ate basemenls or subsurface vaults 0 Yes ~{;;;' '® N/A 
presenl? 

Are there subsurface dramage 0 Yes ONO 0 \"IDYl" 
NIA O~.yveD 

problems? 

Notes/Explanation for N/A responses: NO ex~'\b1O¥\ JDlvvr VW,C.D 

Evaluation of Potent ial PathwaysIDriv ing Forces 

Are there locations with elevated positive or negative pressure (look for doors not opening/closing properly. 

perceptible airflow. audible fan noise)? NOW Q~vve-f) 

Is there one air condltlomng zone or multiple zones (If In a multHoom building)? nN'\c" Ot;,~ 
o Single zone D Multi-zone o Olher 

(Buoldlng management IIIClY know cI(loll~r lilJ P'~:'t::II!.;C of multiple tneffilo5tat5 ;- multipte zone5) 

Sources of outdoor air 

D Mechamcal (air handhng unit) o AhlcFans 

QP Windows C3rDOO(S 

Are Windows/doors lell open routulely? o Yes ONO 

Notes NU - p,~ lAVlDCCUI2 I,D 



Industrial I Commercia l Building Survey for Vapor Intrusion Evaluation 
Page 3 of 5 

Evaluation of Potent ial Existing Chemical Sources Indoors Building 10: tilt 
L,sl prinCIpal solvent or VOC-Qlnl::l1nmo prOOllr.lc;;, tlc;;,P.r! (nhl;:!in MBOS!': if ;:tw,llable) 

capg c;-

Are any of the target analytes used In this bUilding/room? 

D Yes ~ NO 
)l\/)Y\f Q'(b~ m:P 

Are pesticides used mdoors for pest control? D Yes ~NO 
Names of pesticide products used? 

Has there been a pesticide application WIthin the 

~ past 6 months? D Yes No 

Is smoking pennllted In lhe bUilding? D Yes No 

Description of Vapor Mitigation Systems 

Has a radon or vapor mltJgation system been InstaUed In 

thIS build,ngfroom? D Yes @NO 
Dale of Installation? 

Type of system? D Passive ventmg D Active subslab depressurization 

D Crack/crevice sealing D Dilullon ventilation control 

D N/A 

Noles 



Indust ria l I Commerc ial Building Survey for Vapor Intrusion Evaluation 
Page 4 of5 

Additional Noles Build ing 10: ti4 
-CttCW1ICO\A "1v . .::.Vrw)e..~ -

OFF !X(12 IV,'.!. I\)';; - \A.V\CCL IM I) 

elm". (Iii ~IA,V* 
2tVMMIl.I"i Wt,Vl'(yS (('tlzt~~ \L~) 
e V\ \J\,l <it - NO WIW. e,l..iwMWj i W<;',\\W1 9Wo.~ 
('1010 "\J,Ne\m(~ 

iJrlW1 \f\tl \l\. ~ c.. 
~, f\Ve... \ll,jlnCl \!If 

Mm ~ mV\\~ [;(DQom:cY 1111 M.r:.tVl@ ~ 
-A'fM~Y f\\\ j)(DIlC1ltll\1 - CVI~V\ii\l 
L5yviA~ N\V\t - Ill~tl lA~ CLectV\(v 
lAvac, f len feD \'fUC\<:. 



Industrial I Commercial Building Survey for Vapor Intrusion Evaluation 
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Additional Noles Building 10 : 5l{ 



Date, 11201~12-
Preparer' ae dlMeS Q ~ 
Fac,'", <OJQ\ - <6Jre. 1-1 6/"06 9+ 
Descnptjon (floor ): ~1_'h"_flLllO.!LnLlr __________ _ 

Floor Pl an Information 

~ 

- iJ!' " I" 

. 
~ , 

~ , 
1.1 • 

' 1'- -
' \ 1 • 
~ - -

t ,'" " . . " 
/ \ 

I ~ 

'" I" •• •• 
.n 11\0 I. .. e- ~ 

Ie' 

tn. 

IJ 



Industrial I Commercial Building Survey for Vapor Intrusion Evaluation 
Page 1 of 5 

Date: 11 30 \'-D I J- Project Name J #.: ~1{ IL:-i'; . l 1 . r I 

Prepacer(s), rl f' Jt Vl"i. I J ~;.eV ~ 
Faci!;ty Name, <;rC'A -Q, e '.2-1 
Bui lding ID: -'U'--',,'----_______ _ 

Address , ~JtA c;lt e .:U 

Contact Person, SC Hl1 A'1ic'Vl 
Phone Numbe" 1'51 4-'6-, (' 4-( 3 
e-mail address: 

Building Description 

Building or Room Identifier: -,it"=---"I_. ____ _ 

Primary Activity within Building (select one): 

D Manufacturing ~ Storage D Other 

D 
D 

Chemical processing D Chemical Storage 

Administrative D Instrumentation/Control 

Historical Activities ,::,~in Building (if differenL~r0"l5~ove): 
'O<l.nD ~1tl'l1lVt" ~ vt~ ~ J.. -~I; q,l' tu~D 

Notes: 

Construction/Remodel Date(s) 

Approximate floor space 

Number of floors 
, ...... " ).C' n . :'10' 

Ceiling height(s),--_::""=-.::...J=--'ov-'--_-'-_ _ 

Single room ~ Multi-room building D 
Aboveground Construction 0 

0 
0 

Floor plan attached? ~ 
Notes: 

or 

Wood 

Brick 

Other 

Yes 

(]J Concrete 

D Cinderblock 

ONo 

Revised 4/26/11 



Industrial I Commercial Building Survey for Vapor Intrusion Evaluation 
Page 2 of 5 

Evaluation of Potential Conduits from Soil 

Floor/foundation description (check all that apply) 

o Wood ~ Concrete 

o Other 

Expansion joints present (if concrete rzu Yes 
noor)? 

Are expansion joints sealed? 0 Yes 

Are sumps or floor drains present? ~yes 
Are basements or subsurface vaults Yes 
present? 

Are there subsurface drainage 0 Yes 
problems? 

Notes/Explanation for N/A responses : 

Building 10: (I:?J 

o Elevated above grade? 

o 
o 
0 

Feel above grade: ______ _ 

Below grade? 

Feel above grade:~ _____ _ 

Slab on grade? 

No 0 N/A 

QIT No 0 N/A 

0 No 0 N/A 

0 No 0 N/A 

[3j No 0 N/A 
' ' 

Evaluation of Potential PathwayslOriving Forces 

Are there locations with elevated positive or negative pressure (look for doors not opening/closing properly, 

perceptible airflow. audible fan noise)? _\L1"L"-'\,,(~' ---,"l,,'ffI.2.l'--'-~ ",,'L-"lU"-_____________ _ 

Is there one air conditioning zone or multiple zones (if in a mUlti-room building)? 

o Single zone 0 Mufti-zone 0 Other 

(Building management may know; another tip: presence of multiple thermostats = mUltiple zones) 

Sources of outdoor air 

Mechanical (air handling unit) 

Windows 

Are windows/doors left open routinely? o Yes 

Notes: 

o Attic Fans 

[1l] Doors 

O NO 



Industrial I Commercial Building Survey for Vapor Intrusion Evaluation 
Page 3 of 5 

Evaluation of Potential Existing Chemical Sources Indoors Bu ild ing ID: t.P 3 
list principal solvent or VOC--containing products used (obtain MSDSs if available) 

<;1'( !Aj I/-

Are any of the target analytes used in this buildingfroom? 

D Yes D No - Y\t\1! Ci'I.(yv( P 

Are pesticides used indoors for pest control? 

Names of pesticide products used? 

Has there been a pesticide application within the 

past 6 months? 

Is smoking permitted in the building? 

Description of Vapor Mitigation Systems 

Has a radon or vapor mitigation system been installed in 

this building/room? 

Dale of installation? 

Type of system? 

Notes: 

D Passive venting 

D Crack/crevice sealing 

D NIA 

D Yes 

D Yes 

D Yes 

D Yes 

ltJ No 

miNO 

(1)jNo 

~NO 

D Active subs lab depressurization 

D Dilution ventilation control 
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Additional Notes Building 10: __ _ 

fYliMr ht/pc 3] 

tJ.tf,Y1~ill1C1 OIL 

, I 1/ 1<;1) +/,. 
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Additional Notes Building 10: ___ _ 



Date: 

Preparer: 

Facility: 

Dese"p!;on (floo'I' --"1'$:::::.cft::.\"'Cila l.,K."'--_____ _ __ _ 

Floor Plan Information 

-

\ --

-, 

* 

, 

- o'l. 

. 
'"' 

V 

,,:;:, Ie 
F" :¢ 

" 
- -

- -

, 



Industri al I Com mercial Building Survey for Vapor Intrus ion EValuation 
Page' of 5 

Date' 1\30\:1-01;)- PmlecIName/#, I±lq.l,Wl, iT,f( 
Pmpawls) o..l1 ~ 6\ J1MOI'IC<:j 

Fac''' ty Name- <;1CA -';;-11 c :;t I 

Building 10 : _~U,n£>'--~c-::-:---;;;-.--
Add,ess, (,TCA - ~ fl' '1-1 

Contact Person: _-.- ___ _____________ _ 

Phone Number: ________ _ _ _______ _ 

e-mail address-

Building Descripti on 

BUilding or Room Identifier: _~la,,--,ZL) ____ _ 
Primary Activi ty within Building (select one) 

D 
D 
D 

Manufacturing D Storage D Other 

Chemical process ing D Chemical Storage 

Administrative D Instrumentation/Control 

Noles 

Construction/Remodel Date(s) -
Approxlmale floor space 

Number of floors I Ceiling height(s) "<S-;ru 
Multi-room building D e, Smgle room D 
Aboveground Construction D Wood [:gf Concrete 

D Brick D Clnde rblock 

D Other 

Floor plan attached? C&1 Yes ONe 
Notes· 

, 

Revised 4/26" 1 
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Evaluat ion of Potential Conduits from Soi l 

Floor/foundation descnpllon (check all thaI apply) 

o Wood C91 Concrete 

o Other 

Expansion Jomts present (11 concrete 

floor)? 

Are expansion Joints sealed? 

Are sumps or Hoor drams present? 

Are basements or subsurface vaul ts 

present? 

Are there subsurlace drainage 

problems? 

~ yes 
Yes 

Yes 

Yes 

o Yes 

Build Ing 10; ___ _ 

o Elevated above grade? 

o 
Feet above grade _____ _ 

Below grade? 

rv1" Feet above grade; 

L4)J Slab on grade? 

ONo 

ONO 

ON/A 

ON/A 

ON/A 

ON/A 

ON/A 

NOles/Explanation for N/A responses. rAvlC~ 'M1t'V VmJf \1: \,(Lj\!<:l~ '\ v~an 
Q(rnOS, PY1 "Xl '; 1'- llilrxYJ1 

Eva luation of Potential PathwaysIDriving Forces 

Ate there locattons with elevated positive or negative pressure (look for doors not openmg/closlf1g prop rlv 

perceptible airflow , audible fan noise)? .G!1r!'F:Jnlli--.l!lM(\I~-.!J~.I.!~(d4t~iU~:.[J:!tll.l~~U-_ _ 
WI VlDD\iV.\ roYO~e Vl 

Is there one afr conditioning zone or multiple zones (if In a mutll-foom bUilding)? 

o Single zone D Mul\r-zone 0 Other tJ V A I G 
(BUilding management may know. another tiP: presence of multIple thermostats -: mult'ple zones) 

Sources of outdoor air 

D Mechanical (air /landlrng unit) 

~Windows 
o Ate Windows/doors left open routinely? 

Notes: 

Yes 

o Attic Fans rn Doors 

DNo 



Industrial I Commercia l Building Survey for Vapor Intrusion Evaluation 
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Eval Uation of Poten t ia l Existing Chemical Sources Indoors Building 10: ___ _ 

LIst principal solvent or VOC-contilming products u~cd (obtoin ~.ISDS5 If aW)IILlble) 

Qc. CltCH11 ca I 11~"-- rn l"'Pti1'U.· --'10;=--_ __ _ 

Are any of the target analytes used in this building/room? 

c==J Ye, ~ No 

OLD CPml:UiUY\.J CtiCV\,\!CClJt Q.eft 13(H1V1D 

Are pesticides used indoors for pest control? 

Names of pesticide products used? 

Has lJ1ere been a pesticide application 'Nithin the 

past 6 months? 

Is smokIng permitted In the building? 

Description of Vapor Mitigation Systems 

Has a radon or vapor mitigation system been installed in 

Ihls budding/room? 

Date of Installati on? 

Type of system? 

Notes 

D Passive venllng 

D Crack/crevice sealing 

D NIA 

DYes CffNO 

D Ye, ~ No 

D Ye, No 

DYes ~NO 

D Active subslab depressunze!lon 

D Dilution ventilation control 
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Additional Noles Bui1ding 10: 

tA6lIMD A - 12M ~y[U;1~Yl EI,V:e,lillttDl,e 
11£1 Ct\tWl Itt{ 1- tl1~H ~UD~ (pt)Z~ C@T1~ 
£Jf4Mt~ UxwY\(( pnV\-GV 
~ (2g,DI~ 9+0'1- !t1,VD{V!iV 
~Wv I!\l\VI L!J\U.I~ - ]j2t II {'Ci.1t([!lIT tbtll]g6Yll~ 11 ~ 
~'\JNU \f\~ S11 {I\ TI1C111l£ qjb<;'~ C Wu wi 
~D\7tt~ " . 

.... IS l:n.vl\ Of ~\~\I\t.V\nrt16\(. IltllV\f ' COVUt(,\VtL \ ~ 
[OI'WU,lt.llb':l:O (MVI L!{(h I J!~'V\[tH1T (VW/l'O'LoIJ 

I 

DIVA t\\~u tIOVDW1t1ltl11C - tMtlJ[tsrto 

lZYl iJe\~f\'i~ll~ CD\.T,:Q~ LuteYI ~\ I:) 
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Additional Notas Building 10: ___ _ 



Dale. 113V/ ,;/1012 
Peepaeee IAQJDYlCI q PJ\lOICLt.j 
Fa"hly '61UI <?Ire :Z I Jiit.pg ILB 
Deserip"on (Oooe), .t:1i1!f,,~,---,tUlI{j))LI.Il\?-'=-___ ______ _ 

Floor Plan Information 
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'" 
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Date: 1\?;OI?Olr PCOject Name I #.' 'tIC! lLgq, L1. PI 
PrepClrp.r(~:;)- Q e JI)"YI6: 41 H<U.Cl<lt~ 

Facility Name: CfiCA - ~,c. 8. I 
Build ing ID: ~DC! 'iiI 
Address <:ileA S1"rv 011 

Contact Person. T~roV1C l?m£;Qf 
Phone Number: 151 ,;n\!" OIal oalLP> 
e-mail address' 

Bui ldi ng Descri ption 

BUilding or Room Identifier: 51 
P"ma,,! Act;,ity with,n Building (,eleci o~ 

o Manufacturtng Storage 0 Other 
"I £we, FIO.AJ ~ 
~ 1Q;jp o Chemical processing o Chemical Storage 

o Administrative o Instrumentation/Control 

Historical Activi ties within Building (I f different from above): QTV'r'rti3c. - CJY)JZtC( 
Itil'<lAKL QI' tUt~ H1<;;11)~ lULl t l('A1I/1IlC S 

CUI"rM OCCUr VlTh 
III A'fD \'V! bVI !IIq IV!. UI1¥IAr~ OF i'\fW Note, UoVl Yl4 £lU_ -

L.\Q rm' \1,W Lm \-1/1 
\.(C{\) tl~ ov(vI'IOv( For <;1-"\1 9fltW1-r prOM I?U)", ,=, r~U~riV1r 

Construction/Remodel Date(s) -
ApproX imate floor space ~ ';;'01) 0 
Number of floors I Ceiling height{s) J.5 - 31J ' 

Multi-room building 0 o. Single room CEJ 
Aboveground Constru ction 0 Wood c::8J Concrete 

0 Bn6_ o Cinderblock 

o Other 

Floor plan attached? rnJ Ye, ONO 
Notes 

Revised 4125111 
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Eva luation of Potent ial Conduits from Soi l Building 10 : '1(\ 

Floor/foundatlon descnptlon (check all that apply) 

0 Wooo ~ Concrete 0 8evaled above grade? 

0 Other 0 
Feet above grade; 

Below grade? 

0 
Feet above grade; 

Slab on grade? 

ExpanSion joints presenl (I f concrete CB1 Yes 0 No 0 NIA 
noor)? 

Are expansion 100nts sealed? CQJ Ves 0 No 0 NIA ~vt?mTlOn 
IlW '''I 4lllliD 

Are sumps or floor drams present? 0 Yes CZJ No 0 NIA 

Are basements or subsurface vaults 0 Yes QP No 0 NIA 
present? co] No Are there subsurface drainage 0 Yes D NIA 
problelT's? 

Notes/Explanation for N/A responses: 

Eva luation of Potential PathwaysIDri ving Forces 

Are there locations With elevated positive or negative pressure (look for doors not openmg/closmg properly, 

perceptible airflrn'\l, audible fan nOise)? nllY\(. Dt;'i(.t Vl: f) 

Is there one air condlhonlng zone or multiple zones (if In a multi-room building)? - No tlVAL 9vf;' Off 

LgJ Single zone o Mulh-zone o Other 

(Building management may know; another tip: presence of muluple thermostalS :: mul1lple zones) 

Sources of outdoor air 

0 Mechan ical (air handling UM) o AttJcFans 

Q}l Wmdows ~ Doors 

o Ves E6J No -ro.\el~ v\.'><r:> Are Windows/doors len ope" routmely? 

Notes" 

~ 

r 
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Eval uation of Potential Existing Chemical Sources Indoors Building ID :J;5?'L\~_ 

List pnnclpal solvent or VaC-containing products used (obtain MSDSs if available) 

NONe tJfWfVOJ 

Are any of the target analytes used In this bUilding/room? 

DYe, qfNO - jlAA'r~ gwV~G-

Are pesticides used indoors for pest control? 

Names of pesticide products used? 

Has there been a pesticide apphcatJon within the 

past 6 months? 

Is smok ing permitted in the building? 

Description of Vapor Mitigation Systems 

Has a radon or vapor mitJgation system been installed in 

thiS buildingfroom? 

Date 01 Installation? 

Type of system? o Passive venting 

o Crack/crevice sealing 

o N/A 

Notes 

o Yes arNO 

o Yes [QJ No 

o Yes lO1 No 

o Yes ~NO 
o ActIVe subslab depressuflzation 

o Dilution ventilation control 
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Additional Noles Buitding ID: 61 

NO Wfi\lICttl <;1VYtfiJ\i- r1D[CD );'"~ POC, tv, I'£l rVlD 1l'U,~ II~~ 

imt\L 1t\V\1W~ 
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Additional Notes Building lD : <h ! 



Dale l\3012D1::l 
Prepa,., a Pd~ e.,f?#*lc~ 

Fae,hly lbI-P6t B\ 
Descnptlon (floor): _I'--'ll:----'F\'--"'eo""'!? _________ ~ 

Floor Plan Informa tion C 

""'" ~ -:::J 

~ j. 1"--
I \, 

." 

> 
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.r - i>' ~ f/ , ,,. 
-

r<; IS< .. -
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-
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Date: '2-\ r7-Wz.. 
Peepa,." ft I' ,!L\I\«, r:;\ MOW {, 

Facility: ~fCAI ~fe 2-\ CH2MHIll 
Address: ~n: '2-1 I l'lWt.-D11"1 ISQ.J 

Contact Person: P(~ Opp\C(.~ <6YY100T 
Phone Number: 

e-mail address: 

Building Description 

Building or Room Identifier: IS'5l1 
Primary Activity within Building (select one): 

D Manufacturing IZJ Storage D Other 
C;«~'Y1D ('la-' v 
<llJ(1'1 In I,na.n v< 

D Chemical processing D Chemical Storage 

D Administrative D Instrumentation/Conlrol 

I[<;CO j:l'( ~1VY{II.IC &1- t;;lt1 pr ('K I IV1d ()'Vevl1a~l,Le D Notes: 

ttl NN~Lj, C:UVl'eVlf ,e Ii'< Lvni' cur ~ i1~I/\VlI 
Oct::r · DL' nor ~.1DiAl LOtto \f\iVI/ It'i'tllm- Wl U ~ 

Approximate Ooor space JS {ICY(<; 

Number of noors 2-

Multi-room building [i] 0' Single room D 
Ceiling height " 3S' 
Aboveground Construction D Wood D Concrete 

D Brick D Cinderblock 

[1J Other rcmt¥f C\) f'Y\C1cli ~ COYlC've'Tl 161OC'icS 

Floor plan attached? D Y.s [[J No -<;a pYCVIC!..iS G;UWCvJ S 

Notes: 
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Evaluation of Potential Conduits from Soil 

Floor/foundation description (check all that apply) )( ffr ejYc.i..D6 
D Wood W Concrete B Elevated above grade? 

Below grade? 

D Other 

Expansion joints present (if concrete [l] D D floor)? Ves No NIA 

Are expansion joints sealed? [i] Ves 0 No D NIA \XT6 ' tCrG1:I 

Are sumps or floor drains present? ~ Ves 0 No D NIA \,{SrI'~ om;;! 

D 0 D 
ttu,-c ye(2:U' 

Are basements or subsurface vaults 
we~ellt? Ves No NfA 

Are there subsurface drainage D ~ D problems? Ves No NfA 

Noles: '1- ('tl'i £Ai eClS Y'DIW in \"rJ1IV\ (,lllYtlac c:lKa;l VII\ Wl'l1 p \' ~ 
~1('\,1tS; - <:J: <: \'!YLVj<HlJ 

Evaluation of Potential Pathways/Driving Forces 

Are there locations with elevated positive or negative pressure (look for doors not opening/closing 
properly, perceptible airflow, audible fan noise) 

no Ct'lll"t\,t 

Is there one air COndltionmg zone or multiple zones (if in a mUlti-room Duilding)? 

D Single zone ~ Multi-zone o Other taCit tffiCC- HtL~ 
~ (}(CCl-faJ WII'1£0..o unt:r -<;teMD pjmv 

(building management may know; another tip-off is the presence of multiple thermostats = multiple zones) 

Sources of outdoor air ct' iY.t\ ~(.c.: pf \ 1'1 (Oi<\ t'Y1D OOV 
D Mechanical (air handling unit) ~ Doors 

m Windows 

jCJ 
p 

Itt 



Notes: 

Preliminary Building Survey for Vapor Intrusion Investigation 
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Are windows/doors left 
open routinely? [t] Yes 

Evaluation of Potential Existing Chemical Sources Indoors 

Ust principal solvent or VQC-containing products used (obtain MSDSs if available) 

1l.jpla,t-( di'(U!t£(1t7(PYuotiCT\--=~' ___ _ 
(-'31«'.:'1'1 f'Aeag..t 
u.J4D1 

Are any of the target analytes used in this building/room? 

D Yes 

Are pesticides used indoors for pest control? 

Names of pesticide products used? 

Has there ceen a pesticide application within 
the past 6 months? 

Is smoking permitted in the building? 

Description of Vapor Mitigation Systems 

Has a radon or vapor mitigation system been installed in 
this building/room? 

Date of installation? 

lXJ Yes 

D 
D 

D 

Yes 

Yes 

Yes 

D No 

[i] No 

81 No 

Type of system? D Passive venting D Active subslab depressurization 

D Crack/crevice sealing D Dilution ventilation control 

D NIA 

Notes : 
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Additional Notes 

cD -(1lp{.I.flt;,1{)Y1 <;.-e£ill /X'TC:'Vltw({Il net a(DV1~ 

cenTY(li 1XlVT10Yl OV it,Ulwl¥13 (~('( fHt:rf[~) 
(ii '). I1(W qrctre/<;w"I1p {.lYe OgSc:rveD 



Preliminary Bui lding Survey for Vapor Intrusion Investigation 
Page 5 of 6 

Additiona l Notes 



Date ~fhk5 
Preparer: _ _ I 

. . Q1lA t;;1 T'Cv 
Fa"hty: . . f4iJIJY 
Description (floor). /¥1;= CH2MHILL 
Floor Plan Information 
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Wi , ir< 
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Attachment E 



10 

10 

~ PLAI0-0F -ELEVATOR 
5ECOlJD FLOOR 

'5CALE.~ '/4"=I'-O'~ 
5E.COUO FLOOR 
E-LEV. J'23.~2'> 

PLAI0 OF ELEVATOR / 
ELEVATOR _ M"ACI--lllJE R~QOM 

FI RST ~ FLOOR ~ 
SCA.LE. !l4·.~J=-O~_ 

ELE~.4.00~_ 

* ELEVATOR SI-.lAFT 5t"Z.Eo;:, 
TO 6E: VERIFlEOP 'V.IIT~ 
ELEVATOR MA~U~~CTUQER 

G 

c 

o ~" G" 9" 
::::,·.o::l'-O"~, 

A-26 

A 



'GRAO~ ~=AM-i 
CQAOE. e;,eM,( 
5E.= ~CHeOULe 
O~ OW".S-Jo. 

oiL. VARIE:S" 
~;;= PLAN 

PilE CAP 
SEE DvliG,S·"1 

FLOOR SLA$ l='oR RE!NF. 
S=:E" PLAN 4NO TYP. 
OeTAIL-SCN OWG. S-11. 

TYPICA,L 5IN~LE PILE 

5ECTION 
'!itA!.-!:!: Ift..: '2 I 

$.!>~.", 

EL. VARIE'5 

~'?i"'""-'--+,-,"-+"cJQ~{---''+-'-- 'SEE PlAN 
4" MIN. I"oAOuS 
FILL & VAPOR 
OAAp,IEp; 

PI LE. CAP A1 rt-iIE:.f)IO~ bf\AOE t;;f;AH 

SECTION :; 

-<l+I ___ -"H 

4 

F''-OOI"!. SLA,8 F'Os=<, 
REINF. S;;'" PLAN 
ANO'rYP. O-aTAIL5 
ON OWe" 5-11 

FII·LFLFl. 
E~.I04CO 

PILe: CAP AI IN-rE.fJ10f\ a)Luf..'lN 
NO 6EJAOE bEAM L __ F.:-::~------:---===-;- ___ l 

SECTION "'~ 

FLOOR 'SLA J3 FoR 
r.EINF. 5E=:: PLAN 
ANO TYP. OETAILS 
ON OWG. 5-11 

Flea,"" SLAe FOP, Fl.EINF. 
'SEE PLAN AND TYP. 
DcTAIL5 ON OWe.. 5-11 

NOTE: 
PIL=. CA,P SEE ~AODljIONAL IMFORMATION SEE TYPICAL 
owe.. oS-"T GRAoe; 6EAM ELEVATION ON owe.. 5-11. 

OETAIL(LOOKINGWEST) A 

~" ~ 

EL. VARIE5 

~=:;;,;%t±f~'"S~~~W:L~ 

SECTION TYPICAL PilE. CAP ':;I:.C1IOU 
IJO !>CA.Lc 

10 7 

NOTE: 

~~~~~-b~~.;~,~ ~~ 
t PC~B 
flAP 
, 

DE-TAl L (LOOKING WE5T) 

SCALE: I/~" ::: 1'·0" 

e 

--I-.FOi') CONSTRUCTION JOINT DETAIl. SEE DWC;.S-30, 

N°i~!>FOR 'T" OIMENSION SEE 
0'10,105'7 

2. 1yPICAL PILE CAP 
5o;.CTIOt..i APPLIE5 ,0 
ALL Pll.E C.AP:' EXCEPT 
pc-4-

GRAPHIC SGALE 

l' 0' '}' 4' 
V2 '1:0' e.-- i 

l' c; 0' " 2' o/.t·,f·o·,. ______ ~ 

~----------- .--

'=N01E, ~ 

DOWEL 5PACIt-JG- Foe -MA50N!<Y WALL. 
REINFQI2CEME!\rT ,sHALL MATCH 
5PACING DETAILED ON THE 
AQCH ITEqUICAL DeAWlNG5 

G 

D 

c 
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